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We investigate observational constraints on inflationary parameters in the context of an holo-
graphic cosmology with an induced gravity correction. We consider two situations where a universe
is firstly filled with a scalar field and secondly with a tachyon field. Both cases are investigated
in a slow-roll regime. We adopt a quadratic potential and an exponential potential for the scalar
and the tachyon inflation respectively. In this regard, the standard background and perturbative
parameters characterizing the inflationary era are modified by correction terms. We show a good
agreement between theoretical model parameters and Planck2018 observational data for both scalar
and tachyon fields.
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I. INTRODUCTION
One of the rigorous tasks facing cosmology is to obtain
a simple solution to many problems of standard cosmol-
ogy, such as the horizon, the flatness and the monopole
problems. Primordial inflation is the most successful
paradigm to describe the early universe and to solve the
aforementioned issues [1, 2]. Even though, the inflation-
ary model provides a natural explanation for the origin of
primordial perturbations [3, 4], general relativity breaks
down at high enough energies and then it should be mod-
ified [5]. Several models of modification of gravity in
which inflation can be realized have been developed [6–
14]. In this regard, Randall and Sundrum (RS) [15] pro-
posed a model where a single 3-brane is embedded in
a 5-dimensional (5D) anti de Sitter (AdS) bulk. AdS
space-time is dual to a conformal field theory (CFT) liv-
ing at its boundary through the so called AdS/CFT cor-
respondence. The AdS/CFT correspondence [16], which
is also a concrete illustration of the holographic principle,
claims, in its original formulation, that classical 5D grav-
ity in an AdS space-time is equivalent to a CFT on its
boundary (For a review see [17]). More generally, the idea
of holography proposes that the gravitational dynamics
on higher dimensions may be understood from the gauge
field theory on a lower dimension. In [6] the holographic
duality and the second RS model are combined to estab-
lish the cosmological brane-bulk energy exchange and the
4D description of the model.
Furthermore, constraints on the inflationary parame-
ters in the context of the holographic duality have been
studied for a universe filled by a scalar field in [9] and for
a universe filled by a tachyon field in [18]. It was found
that the holographic duality may describe the inflation-
ary era and predicts the appropriate inflationary param-
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eters comparing to the observational data. Our motiva-
tion has arisen from these investigations by modifying
the standard brane-world scenario with the inclusion of
an induced gravity (IG) effect added in the brane action.
The IG correction, which has been studied by many au-
thors [12–14, 19–22], can be considered as a quantum
correction coming from the bulk gravity and its coupling
matter living on the brane [23, 24].
In this study, we will deal with holographic brane-
world model modified by the IG correction. In partic-
ular, we will be interested in the primordial inflationary
era by studying the inflationary parameters in the slow
roll regime for two types of fields. Firstly, we will carry
with a model driven by scalar field as responsible for cos-
mological inflation. Scalar fields which are known as the
simplest form of matter are able to explain a wide range
of complex phenomena for models of the early universe
[25, 26] as well as for those of the late-time acceleration
[27, 28]. The idea underlying the scalar field inflation-
ary scenario is that there exists a scalar field which is
subject to the slow-roll approximation where the kinetic
energy of the scalar field remains sufficiently small com-
pared to its potential energy. Secondly, we will take into
account the possibility that inflation may be driven by a
tachyon field. As soon as tachyon fields are considered to
play a significant role for early inflation phase, plenty of
works have been done in brane-world cosmology [29, 30],
D-branes inflation [31], multi tachyon fields [32], warm
inflationary model [33, 34] and k-inflation [35].
In order to discriminate between the large number of
inflationary models and to incorporate the inflationary
scenario in the holographic setup, we compare the theo-
retical prediction of the spectral index of curvature per-
turbations with observations, but this still not sufficient
to identify the best model of inflation. Therefore, further
analysis are required such as the consistent behavior of
the spectral index versus the tensor to scalar ratio or
versus the running of the spectral index. This analysis
can potentially provide further important informations
to reduce the number of inflation models.
Current constraints from the Planck data [36] suggest
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2an upper limit of the tensor to scalar ratio r < 0.1
(Planck alone) at 95% confidence level (C.L.), a value
of the spectral index ns = 0.9649± 0.0042 and a value of
the running of the spectral index αs = −0.0045± 0.0067
quoted to 68% CL.
In the present paper, we take both holographic cosmol-
ogy and IG curvature effects into consideration in order
to study inflationary parameters of the universe in which
its dynamic is driven by a scalar field rolling down by
a quadratic potential and a tachyon scalar field rolling
down by an exponential potential. By comparing with
the latest observational Planck data [36], we constraint
the model’s parameters.
The outline of this paper is the following. In Sec.
II, we present the setup of an IG correction within the
holographic cosmology. In this section, we introduce the
background and the perturbative inflationary parameters
of both scalar and tachyon fields respectively. In Sec. III,
we confront our theoretical predictions with Planck2018
data. Finally, we present our conclusions in Sec. V.
II. SETUP
We consider a generalized Randall Sundrum model
with an IG term localized on the brane and its action
is given by the following expression [21]
S =
ˆ
bulk
d5x
√
−g(5)
(
1
2κ25
R5 − Λ5
)
−
ˆ
brane
d4x
√
−g
(
γ
2κ24
R+ Lx − Λ4
)
, (2.1)
where κ25 is the 5D gravitational constant, R5 is the
Ricci scalar of the five-dimensional metric g(5) and Λ5
is the bulk cosmological constant. In the brane action,
R is the Ricci scalar of the induced metric g, Λ4 is the
brane tension, γ is a dimensionless constant controlling
the strength of the IG correction, with γ = 0 giving the
RS model. We require 0 ≤ γ < 1 in order to have a pos-
itive effective gravitational coupling constant for the low
and high energy limits [21]. Lx is the Lagrangian density
for the scalar field, i.e. x = φ, or the tachyon field, i.e.
x = T .
As a background model universe we consider a spatially
flat isotropic and homogeneous Friedmann-Robertson-
Walker (FRW) metric with vanishing spatial curvature
and cosmological constant. In the holographic setup with
an IG correction the Friedmann equation becomes [37]1
H2 =
1 + γ
4cκ24
[
1±
√
1− ρx
ρmax
]
, (2.2)
where c is the conformal anomaly coefficien, ρx is the
energy density, ρmax =
3(γ+1)2
8cκ44
and the sign (±) shows
the existence of two branches of solution. We recover the
standard form of the Friedmann equation at low-energy
limit, ρx  ρmax, for the limit γ → 0 and for the negative
branch. Hereafter only this branch will be considered.
1 Note that this equation can be linked to the one in Ref. [37] by
setting f = γ
2κ24
.
A. Scalar field inflation
1. Background parameters
In this subsection, we consider that inflation is driven
by a scalar field, φ. The Lagrangian density of the scalar
field localized on the brane, is defined as
Lφ = 1
2
gµν∇µφ∇υφ− V (φ), (2.3)
and the Friedmann equation (2.2) yields
H2 =
1 + γ
4cκ24
[
1−
√
1− ρφ
ρmax
]
, (2.4)
where the energy density has the form
ρφ =
1
2
φ˙2 + V, (2.5)
and the equation of motion takes the following form
φ¨+ 3Hφ˙+ V,φ = 0, (2.6)
where a dot corresponds to a derivative with respect to
the cosmic time and we use the subscript (, φ) to denote
a derivative with respect to φ.
During the inflationary epoch and assuming a slow-roll
expansion, i.e. φ˙2 << V and φ¨ << 3Hφ˙, the Friedmann
equation (2.4) can be rewritten using (2.5) as
H2 =
1 + γ
4cκ24
[
1−√1− U
]
, (2.7)
where U ≡ V/Vmax is a dimensionless parameter and
Vmax =
3(γ+1)2
8cκ44
, the standard cosmology is recovered for
3U  1 and γ = 0. Also, the equation of motion (2.6)
reduces to
φ˙ ' −V,φ
3H
. (2.8)
The slow-roll parameters defined as
 ≡ − H˙
H2
, η ≡ V,φφ
3H2
, (2.9)
can be rewritten by using equations (2.7) and (2.8) as
 ' 1
2κ24
(
V,φ
V
)2
C(a)γ,c , (2.10)
and
η ' 1
κ24
(
V,φφ
V
)
C(b)γ,c, (2.11)
where C
(a)
γ,c and C
(b)
γ,c denote correction terms to the stan-
dard four dimension (4D) expressions. Their forms are
given respectively by
C(a)γ,c =
(1 + γ)(1 +
√
1− U)2
4
√
1− U , (2.12)
and
C(b)γ,c =
(1 + γ)(1 +
√
1− U)
2
. (2.13)
These correction terms depend on both effects, holo-
graphic cosmology and IG coupling. We can notice that
at the low energy limit (V  Vmax) and for γ → 0 the
correction terms reduce to one and the standard slow
roll parameters are recovered.
The number of e-folds during inflation is given by
N =
ˆ tf
ti
Hdt, (2.14)
which in the slow-roll approximation can be written as
N ' − 2κ
2
4
1 + γ
ˆ φf
φi
1−√1− U
U,φ
dφ, (2.15)
where φi denotes the value of the scalar field when the
radius of the universe crosses the Hubble horizon during
inflation and φf its value when the universe exits the
inflationary phase.
2. Perturbative parameters
In this subsection, we explore the linear perturbation
theory in the inflationary era driven by a scalar field. In
the longitudinal gauge, the scalar metric perturbations
of the FRW background are given by [38, 39]
ds2 = −(1 + 2Φ)dt2 + a2(t)(1− 2Ψ)δijdxidxj , (2.16)
where a(t) is the scale factor, Φ(t, x) and Ψ(t, x) are
the scalar perturbations. The curvature perturbation on
uniform density hypersurfaces, in terms of scalar field
fluctuations on spatially flat hypersurfaces, is given by
ζ = Hδφ/φ˙ where the field fluctuations at Hubble cross-
ing (k = aH) and within the slow-roll limit are given
by < δφ2 >= (H/2pi)2, as the equation of motion is
unaffected by the brane-world model under study. Con-
sequently, the power spectrum of the curvature pertur-
bations is given by [9]
A2s =
4
25
< ζ2 >=
1
25pi2
H4
φ˙2
. (2.17)
In our model and within the slow-roll approximation, we
find
A2s '
κ64
75pi2
V 3
V 2,φ
1
(C
(b)
γ,c)3
. (2.18)
The scalar spectral index to first order in the slow-roll
parameters is described by the spectral tilt
ns − 1 = dlnA
2
s
dlnk
' −6+ 2η. (2.19)
Furthermore, the amplitude of gravitational waves are
bound to the brane at long-wavelengths and they are de-
coupled, to a first order, from the matter perturbations.
Hence, at large scales, the amplitude is obtained by the
Hubble rate when each mode exits the Hubble scale dur-
ing inflation2 [40]. It is then sufficient to use the tensor
perturbations amplitude of a given mode, at the Hubble
crossing, given by3 [41]
A2T =
4κ24
25pi
H2 |k=aH . (2.20)
In our model and within the slow-roll approximation, we
find
A2T '
4κ44
75pi
V
C
(b)
γ,c
. (2.21)
The tensor spectral index is given by
nT =
dlnA2T
dlnk
, (2.22)
which can be expressed in terms of the slow-roll param-
eters as
nT ' −2. (2.23)
Another important and useful inflationary parame-
ter which can be compared with the observation is the
tensor-to-scalar ratio
r ≡ A
2
T
A2S
' 8pi (1 + γ)√1− U. (2.24)
2 Here, the amplitude of gravitational waves is assumed to be the
same as the 4D result, i.e. we neglect the correction to standard
4D general relativity (Fγ ' 1), see [21] for the full expression of
Fγ .
3 This formula is also valid for a tachyon field [42].
4B. Tachyon field
1. Background parameters
We now consider the model with a tachyon field. The
Lagrangian density for a tachyon field can be written as
LT = −
√
1−∇µT∇µT V (T ), (2.25)
where T is the tachyon field and V (T ) its potential. The
Friedmann equation (2.2) for a model with a tachyon field
is obtained as follows
H2 =
1 + γ
4cκ24
[
1−
√
1− ρT
ρmax
]
, (2.26)
where ρT is the energy density for the tachyon field which
can be expressed as [31]
ρT =
V (T )√
1− T˙ 2
. (2.27)
The equation of motion of a tachyon field propagating
on the brane is [43]
T¨
1− T˙ 2 + 3HT˙ +
V,T
V (T )
= 0, (2.28)
where a dot corresponds to a derivative with respect to
the cosmic time and V,T = dV/dT .
During the inflationary era and in the slow-roll approx-
imation, i.e. T˙ 2 << 1 and T¨ << 3HT˙ ; the Friedmann
equation for the tachyon field takes the form of Eq. (2.7)
and the equation of motion for tachyon field Eq. (2.28)
reduces to
3HT˙ ' − V,T
V (T )
. (2.29)
The slow roll parameters of the tachyon field, denoted
by a subscript T , take the following form
T ' 1
2κ24
V 2,T
V (T )3
C(a)γ,c , (2.30)
and
ηT ' 1
κ24
V,TT
V (T )2
C(b)γ,c, (2.31)
where the correction terms C
(a)
γ,c and C
(b)
γ,c are the same
as those of the scalar field and are given respectively by
Eqs.(2.12) and (2.13).
2. Perturbative parameters
In this subsection, we study the cosmological pertur-
bations in the slow roll regime for the tachyon field. The
power spectrum of the curvature perturbations is given
by4 [42]
A2S =
1
2pi2
H4
φ˙2
1
V
. (2.32)
Using the slow roll condition, Eq. (2.32) takes the fol-
lowing form
A2S '
κ64
12pi2
V 4
V 2,T
(C(b)γ,c)
−3. (2.33)
The scalar spectral index within the slow-roll approxima-
tions is given by
ns − 1 ' −6T + 2ηT . (2.34)
The amplitude of tensor perturbations is given by [42]
A2T =
4κ24
25pi
H2, (2.35)
and within the slow roll limit it takes the following form
A2T '
4κ44
75pi
V
C
(b)
γ,c
. (2.36)
The spectral index related to the tensor perturbation is
defined by nT = dlnA
2
T /dlnk, and from Eq. (2.35) we
find
nT ' −2T . (2.37)
The tensor to scalar ratio of the tachyonic field is as fol-
lows
r ' 32pi
25
T (1 + γ)
√
1− U. (2.38)
III. OBSERVATIONAL CONSTRAINTS
A. Constraints on model’s parameters
In this subsection, we are interested in constraining
the holographic cosmology using observational data [36].
From the above equations we note that the slow roll pa-
rameters, the spectral index and the tensor to scalar ra-
tio are modified by a correction terms for both scalar and
tachyon fields. These correction terms can be evaluated
as a function of the dimensionless parameter U for a given
set of parameters c and γ. From Eqs. (2.2), (2.20) and
4 Note that this standard 4D formula is expected to remain true
when induced gravity corrections are included, as the equation
of motion for a tachyonic field is unaffected by the brane-world
model.
5using the definition r = A2T /A
2
S a relationship between
our model’s parameters is obtained as
U =
25piA2sc
(1 + γ)
r
(
2− 25piA
2
sc
(1 + γ)
r
)
. (3.1)
The same relationship have been obtained before for
γ = 0, i.e. without the effect of an induced gravity,
with a universe filled by a tachyon field in the context
of holographic cosmology [18].
An upper bound on the conformal anomaly coefficient,
cmax, is obtained by equating U to unity and the stan-
dard cosmology is recovered for c  cmax (i.e. U  1).
By using the latest Planck data [36] (A2s = 2.101× 10−9)
for r = 0.060 and γ = 0.9, we find that c must satisfy the
following condition
c cmax = 1.92× 108. (3.2)
In Figures 1a-1d, we show the evolution of the di-
mensionless parameter U Eq. (3.1) versus the conformal
anomaly coefficient c and the IG strength. We observe
that the effect of the IG correction as well as the holo-
graphic cosmology starts from the values of the conformal
anomaly coefficient c > 107, otherwise the holographic
cosmology and the IG correction have no effect on the
standard cosmology dynamics. Therefore, we plot the
evolution of the tensor-scalar ratio versus the dimension-
less parameter U , Figs. 1e and 1f, in the range c > 107.
From these two figures we notice that the predicted val-
ues of the tensor-scalar ratio are included in the bound
imposed by Planck data [36].
From now on we will consider the range 107 < c <
1.92× 108 for the conformal anomaly coefficient in order
that holographic cosmology can leave its imprints on the
spectrum of the gravitational waves.
The behavior of the correction terms C
(a)
γ,c and C
(b)
γ,c is
shown in Fig. 2 and Fig. 3 respectively. From these
figures we see that the effect of the holographic cosmol-
ogy appears only for the values c > 107 which confirms
the aforementioned conclusion about the range of c. The
maximal value of the conformal anomaly coefficient cor-
responding to U = 1 is reflected by the maximum of the
correction term C
(a)
γ,c which is not defined (see Fig. 2a)
and by the maximum of C
(b)
γ,c which is equal to 0.5 for
γ = 0 (see Fig. 3a). We notice also from Figs. 2 and
3 that for 0 ≤ γ < 1, we can always find a range of the
conformal anomaly coefficient in which the effect of the
IG is appreciable.
B. Scalar inflation with quadratic potential
In this subsection, we begin by specifying the func-
tional form of the potential in order to calculate the spec-
trum of density perturbations and of gravitational waves,
and then check their consistency with observations. Here
we will consider the quadratic scalar potential given by
the following expression
V (φ) =
1
2
κ−24 b
2φ2, (3.3)
where b is a dimensionless parameter. By substituting
the quadratic potential Eq. (3.3) in Eq. (2.15), the num-
ber of e-folds reads to
N =
3(1 + γ)
4cb2
(√
1− Uf −
√
1− Ui + ln( 1 +
√
1− Ui
1 +
√
1− Uf
)
)
.
(3.4)
By using equations (2.30) and (3.3) we rewrite the slow-
roll parameter  as
 =
2cb2
3(1 + γ)
U√
1− U(1−√1− U)2 . (3.5)
Inflation breaks down at  = 1 and at the low energy
limit we find Uf =
8cb2
3 , i.e. φf =
√
2
κ4
which recovers the
standard form of the scalar field for a quadratic potential
at the end of inflation [44]. Fig. 4 shows the evolution
of the number of e-folds N against the coefficient c. In
Figs. 4a, 4b, 4c, the plot is for different values of the IG
strength γ (r = 0.06, b = 8 × 10−6), different values of
the tensor to scalar ratio r (γ = 0.2, b = 8 × 10−6) and
for different values of the parameter b (γ = 0.2, r = 0.06)
respectively. We conclude from these figures that for c <
5×107 the number of e-folds is in the range 50 < N < 70
which is in good agreement with observations.
From Eq. (2.18), we derive the scalar perturbation at
the crossing horizon as
A2s =
3(1 + γ)(1−√1− Ui)3
400c2pi2b2Ui
. (3.6)
The scalar spectral index Eq. (2.19) at the crossing
horizon is given by
ns = 1− 4cb
2
3(γ + 1)
(
3 +
√
1− Ui√
1− Ui(1−
√
1− Ui)
)
. (3.7)
Figure 5a shows the variation of the scalar spectral
index versus the number of e-folds, for different values of
the conformal anomaly coefficient c for γ = 0.2, r = 0.06
and b = 10−6. The running of the spectral index ns
defined as αs = dns/dlnk can be expressed using Eq.
(3.4) and Eq. (3.7) as
6(a) r = 0.06 (b) γ = 0.2 (c) r = 0.06
(d) c = 2× 107 (e) γ = 0.1 (f) c = 5× 107
FIG. 1. The evolution of the dimensionless parameter U versus the conformal anomaly coefficient c and the IG parameter γ
respectively, and the tensor to scalar ratio r versus the dimensionless parameter U . Here we have imposed the constraint on
the power spectrum of scalar perturbations from Planck data [36]: A2s = 2.101× 10−9. The horizontal gray line in (e) and (f)
indicates the upper bound for the tensor-to-scalar ratio r predicted by Planck.
αs = − 16c
2b4
9(1 + γ)2
[
(1 +
√
1− Ui)
[−8(1 +√1− Ui) + (12 + 8√1− Ui − Ui)Ui]
(1− Ui) 32U2i
]
. (3.8)
In Fig. 5b we show the evolution of the running αs
versus the e-folding number N , for different values of the
conformal anomaly coefficient c for γ = 0.2, r = 0.06 and
b = 10−6. One can see from Figs. 5a and 5b that for
50 < N < 70 the scalar spectral index ns and its running
αs are consistent with the Planck 2018 data [36].
In Table. I, we have summarized the predicted and
the observed inflation parameters making use of Figs. 5a
and 5b. These results are well supported by the Planck
2018 data.
Finally, the ratio between the amplitudes of tensor and
scalar perturbations at the crossing horizon is given by
r =
16picb2
3
(1 +
√
1− Ui)2
Ui
. (3.9)
Figures 6a, 6b and 6c show the ns−r contour plot for dif-
ferent values of c, b and γ, in comparison with the obser-
vational data. The gray contour comes from the Planck
TT, TE, EE, lowE+lensing data while the Planck TT,
TE, EE, lowE+lensing+BK14 data are included in the
red contour. The black and the blue dashed lines rep-
resent the theoretical predictions. One can see that the
predicted parameters of the model lie within the 95% C.
L. region. In this figure we have highlighted three values
of N that are in the range 50 < N < 70. Moreover the
parameter b used in our plots lies in the range estimated
by the authors in Ref. [44].
C. Tachyonic inflation with an exponential
potential
In this subsection we adopt the exponential potential
given by
V = V0 exp(
−α
κ4
T ), (3.10)
where α is a dimensionless parameter. This type of po-
tential arises naturally from fundamental theories such as
String theory/M theory [45]. With the aid of Eq. (3.10)
and by using Eq. (2.15) the number of e-folds for the
tachyon field yields
N =
3(γ + 1)
2α2c
(
ln(
1 +
√
1− Ui
1 +
√
1− Uf
) +
√
1− Uf −
√
1− Ui
)
.
(3.11)
The slow roll parameters T becomes
T =
cα2
3(1 + γ)
U√
1− U(1−√1− U)2 , (3.12)
7(a) r = 0.06 (b) γ = 0.1 (c) r = 0.06
(d) c = 5× 107 (e) γ = 0.2 (f) c = 6× 107
FIG. 2. Evolution of the correction term C
(a)
γ,c versus the conformal anomaly coefficient c, the IG strength γ and the tensor-to-
scalar ratio r, respectively. Here we have imposed the constraint on the power spectrum of scalar perturbations from Planck
data [36]: A2s = 2.101× 10−9.
(a) r = 0.06 (b) γ = 0.1 (c) r = 0.06
(d) c = 5× 107 (e) γ = 0.2 (f) c = 4× 107
FIG. 3. Evolution of the correction term C
(b)
γ,c, versus the conformal anomaly coefficient c, the IG strength γ and the tensor-to-
scalar ratio r, respectively. Here we have imposed the constraint on the power spectrum of scalar perturbations from Planck
data [36]: A2s = 2.101× 10−9.
at the end of inflation (T = 1), we find that at low
energy, Uf = 4cα
2/3. This gives Vf = α
2/2κ44 which is
the same as the standard one [46].
Similarly, Fig. 7 shows the variation of the e-folding
number N against the conformal anomaly coefficient for
different values of γ, α and r. For c < 5×107 the number
of e-folds N lies well in the range 50 < N < 70 favored
by observational data.
8(a) r = 0.06 and b = 8× 10−6 (b) γ = 0.2 and b = 7.8× 10−6 (c) γ = 0.2 and r = 0.06
FIG. 4. Evolution of N versus the conformal anomaly coefficient c.
(a) (b)
FIG. 5. Evolution of ns and αs versus the number of e-folds N , for γ = 0.2, r = 0.06 and b = 10
−6.
From Eqs. (2.34) and (3.10) the scalar spectral index
at the crossing horizon is given by
ns ' 1 + 2cα
2
3(1 + γ)
( −3−√1− Ui√
1− Ui(1−
√
1− Ui)
)
. (3.13)
The running of the spectral index ns can be expressed
using Eq. (3.13) and Eq. (3.11) as
αs = − 4c
2α4
9(1 + γ)2
[
(1 +
√
1− Ui)
[−8(1 +√1− Ui) + (12 + 8√1− Ui − Ui)Ui]
(1− Ui) 32U2i
]
. (3.14)
Figures 8a and 8a show, respectively, the behavior of the
spectral index ns and its running with respect to the
number of e-folds N for different values of c and for r =
0.06, γ = 0.2 and α = 10−6. While the parameter ns
increases, its running decreases with the increment of the
number of e-folds. Fig. 8 shows the good agreement with
the observationally viable values of the scalar spectral
index and its running based on Planck 2018 data. Table
II summarizes the predicted and the observed values of
the scalar spectral index and its running. In this regard,
we notice a good agreement between our predicted model
parameters and the Planck 2018 data.
Finally, the ratio between the amplitude of tensor and
scalar perturbations at the crossing horizon is given by
r =
32picα2
75
(1 +
√
1− Ui)2
Ui
. (3.15)
Figure 9 shows Constraints from the Planck TT, TE,
EE+lowE+lensing data (gray contour) and Planck TT,
TE, EE+lowE+lensing+BK14 data (red contour) in the
ns − r plane. Figs. 9a, 9b and 9c are plotted for dif-
ferent values of c, α and γ respectively. The black and
blue dashed lines represent theoretical predictions of the
model parameters. We can see that our predicted pa-
rameters lie inside the 95% C. L. of the Planck data. In
this figure we have highlighted three values of N that
are in the range 50 < N < 70. Furthermore, the value
of the parameter α used in these plots lies in the range
estimated by authors in Ref. [18].
To compare the consistency between theoretical pre-
dictions and observations of the tachyon and the scalar
fields, we plot the ns − r plane in Fig. 10. From this fig-
ure, one can notice a better agreement, at 95% C.L., for
9N = 55 N = 60 N = 65 N = 70 TT,TE,EE+lowE+lensing
ns 0.9608 0.9640 0.9669 0.9691 0.9649± 0.0042
αs 0.00065 0.00055 0.00046 0.0004 −0.0045± 0.0067
TABLE I. The values of some inflation parameters with a quadratic potential at the time that physical scales crossed the
horizon for b = 1× 10−6, c= 2× 107, r = 0.06 and γ = 0.2.
(a) γ = 0.6 and b = 10−6 (b) γ = 0.6 and c = 3× 107
(c) c = 3× 107and b = 10−6
FIG. 6. Plot of the tensor-to-scalar ratio r against the scalar spectral index ns. The marginalized joint 68% and 95% confidence
level contours (ns, r) using Planck alone and in combination with BK14 data.
(a) α = 1.1× 10−5 and r = 0.06. (b) γ = 0.2 and r = 0.06. (c) γ = 0.1 and α = 1.1× 10−5.
FIG. 7. Evolution of N versus the conformal anomaly coefficient c.
N = 55 N = 60 N = 65 N = 70 TT,TE,EE+LowE+Lensing+BAO
ns 0.9609 0.9643 0.9668 0.9691 0.9649± 0.0042
αs 0.00067 0.00056 0.00048 0.00041 −0.0041± 0.0067
TABLE II. The values of some inflation parameters with an exponential potential at the time that physical scales crossed the
horizon for α = 10−6, c = 2× 107, r = 0.06 and γ = 0.2.
10
(a) ns versus N (b) αs versus N
FIG. 8. Evolution of ns and αs versus number of e-folds N , for γ = 0.2, r = 0.06 and α = 10
−6.
(a) α = 10−6 and γ = 0.6 (b) γ = 0.6 and c = 3× 107
(c) c = 3× 107and α = 10−6
FIG. 9. Plot of the tensor-to-scalar ratio r against the scalar spectral index ns. The marginalized joint 68% and 95% confidence
level contours (ns, r) using Planck alone and in combination with BK14 data.
the tachyon than the scalar field for the selected numbers
of e-folds. Furthermore, the scalar field shows smaller val-
ues of the tensor to scalar ratio compared to the tachyon
field But both of them still fit the data quit well.
IV. SUMMARY AND CONCLUSIONS
In this paper, we have studied the cosmological infla-
tion on a de Sitter brane with an induced gravity correc-
tion within the holographic cosmology. By considering
a universe filled by both scalar and tachyon fields sepa-
rately, we expressed the field equations in the slow-roll
approximation. We have assumed a quadratic potential,
for the scalar field, which has proven to be quite suc-
cessful in constraining model’s parameters, then we have
adopted an exponential potential for the tachyon field.
We have found that, the effect of the IG and the holo-
graphic cosmology is not negligible in the range of c > 107
as can be seen from Fig. 1. We have also noted that the
main perturbation parameters such as the scalar spec-
tral index, its running and the tensor-to-scalar ratio are
modified by some correction terms which are illustrated
in Figs. 2 and 3. As these figures show, our results are
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FIG. 10. Plot of the tensor-to-scalar ratio r against the scalar
spectral index ns for both tachyon and scalar fields, for c =
3 × 107, α = b = 10−6 and γ = 0.6. The marginalized joint
68% and 95% confidence level contours (ns, r) using Planck
alone and in combination with BK14 data.
affected by induced gravity corrections for 0 < γ < 1 in
addition to the holographic cosmology for c > 107.
In order to check the consistency of the predicted pa-
rameters with observation, we have compared our results
against those of Planck 2018 data by plotting the Planck
confidence contours in the plane of ns−r. In this regard,
the comparison indicates that the predicted parameters
are consistent with the observational data, in the appro-
priate range of the conformal anomaly coefficient and the
IG term, for both scalar and tachyon fields Figs. (6-9).
We have noticed a better agreement to the observa-
tional data, at 95% C.L., for the tachyon than the scalar
field for the selected numbers of e-folds. Furthermore,
while the scalar field shows smaller values of the tensor
to scalar ratio compared to the tachyon field, both of the
tachyon and the scalar fields are in good agreement with
the Planck 2018 data. On the other hand, it can be also
noted that the presence of the IG correction allows to
expand the range of the conformal anomaly coefficient,
see Eq.(3.2), compared to the range found by authors in
Ref. [18].
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